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.umgnolonep iagabes talahs nad raabas halnakidaJ”  
 ,tareb huggnus uti naikimed gnay aynhuggnuses naD  
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adap ukrukuys dujuS - nes gnay ibboR ihallI uM  nakirebmem asaitna
abmah igab nahadumek -  nad kujnuteP .ahasureb uam gnay ayN
nagnibmib -  ayrak haubreb nauatnarepid umli tutnunem abmah amales uM
: adapek nakhabmesrepuk gnay ini anahredes  
 ukamagA   atres TWS HALLA adapek uka naklanegnem halet gnay
lusoR - ad ayN paleg irad nalaj nakharagnemn -  gnaret ujunem atilug
 tapad ayas aggnih aynohdir sata HALLA hisakamiret ,gnaredneb
 nalaj irad raulek gnadak nupualaw ,ini rihka sagut nakiaseleynem
.nakpatet uakgnE gnay  
ayap hirej naklubagnem nad uka’od ragnednem gnay uakgnE“( .)”ukh  
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.ukadapek nagnukud  
 gnaroeseS  kalek gnay  nak  pmadnep idajnem  halet gnay ,ukgni
i uknakirebmem sn .naaitesek nad ,isavitom ,isarip  

















 nataukek iuhategnem kutnu halada ini naitilenep irad naujuT irat k, 
gnidneb  , tcapmi isnemid nalibatsek nad satisned ,   irad lamitpo gnay
 nagned %05 ,%04 ,%03 ,%02 emulov iskarf adap imar tares tisopmok
,mm5 aggnih mm1 nalabetek isairav  ilakla naukalrep nagned   maj2  atres
adap orkam natamagnep nagned nahatap sinej iuhategnem   nemiceps
 naijugnep irad lamitpo agrah ikilimem gnay kirat  , gnidneb , .tcapmi  
a nakanugrepid gnay nahab ini naitilenep adaP  eimar tares halad
nususid gnay   nagned ,%05 ,%04 ,%03 ,%02 emulov iskarf nagned kaca
etseyloP nakanuggnem ,mm5 aggnih mm1 labet isairav  751 NTQB r
 naijugnep ,dlom sserp arac nagned nataubmeP .aynkirtam iagabes kirat  
gnay   radnats nauca nagned nakukalid D MTSA  836 - ,20  kirat   nagned
TSA tradnats 097 D M - ,20   kapmi dozi  gned  D MTSA tradnats nauca na
652 - 297 D radnats nauca nagned satisned ,00 - d 00  isnemid nalibatsek na
J EAS - .7171  
 ,kapmi iju ,gnidneb iju ,kirat iju itupilem nakukalid gnay naijugneP
 gnay atad iraD .isnemed nalibatsek iju nad satisned iju ,orkam otof
 emulov iskarf irad helorepid  labet isairav nagned ,%05 ,%04 ,%03 ,%02
mm5 aggnih mm1  atar lamitpo nataukek kirat naijugnep adap -   adap atar
 labet 5  labat gnidneb naijugnep adap ,%05 fV mm 5  fV mm 4  adap ,%0
 labet kapmi naijugnep 5  mm5 labet satisned naijugnep adap ,%05 fV mm
 nad %03 fV mm1 labet isnemid nalibatsek naijugnep adap ,%05 fV
p amagne .rebif nekorb nahatap  sinej naktapadid  orkam rutkurts nat  
 













.bW .rW mukiala’umalassA  
 sata TWS hallA taridahek naktajnap silunep ,halliludmahlA rukuyS
tamhar nad hakreb -  aggnihes ayN  tapad ini naitilenep naropal nusuynep
.nakiaselesret  
 ludujreb rihkA saguT ”  TISOPMOK ASAYAKER NIKS  
 TARES TAUGNEPREB  EIMAR  ILAKLA NAUKALREP NAGNED
 KIRTAMREB  RETSEYLOP KINAKEM NATAUKEK PADAHRET ,”   tapad
ek adap uti kutnU .kahip irad nagnukud sata nakiaselesret  ,ini natapmes
 nakiapmaynem nigni itah nasalhkiek nad nasulutek alages nagned silunep
rasebes gnay naagrahgnep nad hisak amiret asar - eb : adapek aynras  
.1   .rI kapaB otnayiR sugA , ,RS   kinkeT satlukaF nakeD ukales ,TM
atrakaruS hayidammahuM satisrevinU . 
.2   kapaB  .rI ortuP onotraS  ,  niseM kinkeT nasuruJ auteK ukales ,TM
atrakaruS hayidammahuM satisrevinU kinkeT satlukaF . 
.3  kapaB    .rI otnayiraH sugA ,  halet gnay I gnibmibmeP nesoD ukales TM
 nanusuynep malad kujnutep nakirebmem ,nakharagnem ,gnibmibmem
nagned ini rihkA saguT  .hamar nad rabas ,kiab ,naitahrep tagnas  
.4  kapaB   nakurysaM.rI ,  halet gnay II gnibmibmeP nesoD ukales ,TM
 nanusuynep malad kujnutep nakirebmem ,nakharagnem ,gnibmibmem
.hamar nad rabas ,kiab ,naitahrep tagnas nagned ini rihkA saguT  
.5  iseM kinkeT nasuruJ nesoD  atrakaruS hayidammahuM satisrevinU n
 amales silunep adapek nauhategnep umli nakirebmem halet gnay
hailuk nataigek itukignem . 
.6  ubI nad kapaB   ,nakaodnem ulales malam paites gnay atnicret
 atres ,nagnorod nad tagnames nakirebmem  aumes sata hisak amiret
esan ,tah  nanabrognep nad ,nagnibmib  silunep aggnihes ini amales um
 nakiaseleynem kutnu ucapret rihka sagut   hisak nad a’od aumeS .ini
ukhakgnal ignirignem ulales naka ini sulut gnay gnayas . 
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.7  A kid - kida s gnay uk e ,tagnames nakirebmem ulal   nad nautnab
males aynnaitregnep .ini a  
.8  nameT -  namet 5002 natakgna nisem kinket  alages sata hisak amiret ,
irah naigabes ianrawem gnay akud akus -  agomes ,silunep irah
 .igal amal hibel gnusgnalreb asib ini naaraduasrep .neimA  
 ,anrupmes irad huaj hisam ini naropal awhab iradaynem siluneP
 helo  acabmep irad nugnabmem tafisreb gnay naras nad kitirk uti anerak
.itah gnanes nagned amiret silunep naka  
bW .rW mukiala’umalassaW  
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 RATFAD LOBMIS  
A0  gnapmaneP sauL =  mm( 2) 
b  )mm( nemiseps rabeL =  
d  )mm( nemiseps labeT =  
L  naupmut aratna karaJ =  )mm(  
P  nakeT nabeB =  ( )N  
ΔL  nagnajnamep/isamrofeD =  )mm(  
Vc  tisopmoK emuloV =  mc( 3) 
Vf  emuloV iskarF =  )%(  
Wc   =  )rg( tisopmoK tareB  
wf   =  )rg( tareS tareB  
wm   =  )rg( kirtaM tareB  
mu  sepS tareB = nemi  aradu iD  rg( ) 
ma  sepS tareB = ria malaD nemi  rg( ) 
ρc   = eD  tisopmoK satisn mc/rg( 3) 
ρ ria   ria satisneD =  g( r mc/ 3) 
ρf  mc/rg( tares satisneD = 3) 
ρm  mc/rg( kirtam satisneD = 3) 
δ   )mm( iskelfeD =  
σb  nagnageT =  gnidneB  )aPM(  
Mb  gnidneB nemoM =  m.N( m) 
Eb  gnidneB satisitsalE suludoM =  )aPM(  
I  aisrenI nemoM =  mm( 4) 
D   naukakeK = ( mm.N 2) 
xix  
 
σt  )aPM( kiraT nagnageT =   
Et  )aPM( kiraT satisitsalE suludoM =  
ε  )%( nagnageR =  
E pares  paresreT gnaY igrenE =  )J(  
IH   kapmI agraH =  mm/J( 2) 
m  muludnep tareb =  rg( ) 
 α    = naknuyaiD mulebeS muludneP tuduS  (o) 




NARIPMAL RATFAD  
 
MTSA fo kooB launnA .1 naripmaL  
 ataD .2 naripmaL  nad  naijugnep lisah gnidneb ,kirat  , kapmI  nad satisned ,
isnemid nalibatsek  
 naijugnep nagnutihrep sisilanA .3 naripmaL nad gnidneb ,kirat  kapmI  
maL  narip 4 imar tares ytisneD ijU .  gned %01 ria radak na  
 naripmaL 5 emulov iskarf nagnutihrep sisilanA .  
 naripmaL 6 nautaS isrevnoK .  
 .7 naripmaL nemiseps rabmaG  
 
 
 
 
 
 
 
 
